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(54) HIGH BULK DENSITY FLAME-RESISTANT FIBER SPUN YARN WOVEN FABRIC AND 
CARBON FIBER SPUN YARN WOVEN FABRIC, AND METHOD FOR PRODUCING THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high bulk density flame-retardant fiber spun yarn 
woven fabric which is flexible, has an excellent property for passing through a process having 
the curves of rollers, or the like, and can be stored in a scroll-like shape, and to provide a 
carbon fiber spun yarn woven fabric which is flexible and thin and has a low electric 
resistance value in the thickness direction. 

SOLUTION: The high bulk density flame-resistance fiber spun yarn woven fabric is 
characterized by having a flame-resistance fiber content of £90 wt.% and a bulk density of 0.6 
to 1.1 g/cm3, when a load of 2.8 kPa is added in the thickness direction, and the carbon fiber 
spun yarn woven fabric is characterized by having a thickness of 0.1 to 0.5 mm, a bending 
resistance of 5 to 25 mNcm, and a bulk density of 0.35 to 0.6 g/cm3, when a load of 2.8 kPa 
is added in the thickness direction. Methods for producing these woven fabrics are also 
provided. 
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/m\ nX^\r>^tzft<nmfflg£*#>tz. 10mm 
tt£M*Lfcfl*9l9HMKl k LtMN/cmT^ 

mm? aX-Klt:. 



[0085] (id mm&mi& 

3 0 0ml 0)t'-#-WZ2 5X;Kffl£!)l§L*:*/X 
^y-;K9 0/10Sftffl«l) 82 0 0m 1£A*U 
WC^oaWKC, ^#M*lf*^ ( 1 0mmx5m 
miztiv M «01 gfcAit., 7*7>-S0e? 3 
0mm. Ig8mm) Tl OtflWf-fi.. *Of£. 8! 

iUfi- (?Lg6/zm) T#fIU **>Sft£»5eU:. 

;co(i*^^a^i«*ii«!Bj»t4Sftife o oasts 

g)*ffc£fi (mg/g) fcJMJLfc. 

[0086] (12) mas. 

j is l \ 09 6tm(?)iT& (Bm) izmmixm 

feUz. 

[oo87] d3) msm. 

iW(mm) COX'J-y h±tC, I?100mm, H2 
5 . 4 mmC7)JJ&*f fl***. 'J <y h iSttK 

fc. X'JvMBWIi, SfiS&SBfcKOJf S t (m 
m) K*tU felTOKH-ClBW-*. 

[0088] W/t= 1 0~1 2 

(14) J*3#fflttMKiMI 

2^5 0mmft (/IS 1 0mm) O&Xy^UrUffi 

o k p a zmtsiimzMnzmcomziifommfiim 

[0089] (15) 

^IKmifitRjMK»OJV$ (Tb ) J: 0 . HT«« 
[0090] 

ff$SMt3* (%) = (Tb-Ta) /Tax 1 00 
(16)flf*lUb® 

SS76. 2mm«8EfC, 5m, iH8 0 0mm<0 

mmmm&ffltoz mz*mz9. 8N/cmwtsE 

[009 1 ] (E^M85«ifeTO5Jg 

»Jo^hU;HfeS^i (HKl. 7dte X> 7?'Jdz 
h'J;^yv-9 7®A%) ^Sm*. ttXfflHjiMmK 

2 3 o-cict i o^jaafs. as^iso . s'c/kx 

2 6 0X:iT'^jSL^S» vl(7)iSSt'7^M§]5aaL^. 
Ht*Ut««2 . 3 d t e x, JtMl . 3 7^iStifeS»l 
»c 0^*«8^^fe( h U t HD^yXf;^^? x- 
h/*y**vx^vy)£l. 0Sfi%#*$-fr. ^ 

y yrsisms i mmicsi* ■/ h t/^em, ? y >r 
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&3. 5r/cm, ^'jyr^ll^, 3$£23mN/ 
dtex. fag2 3%. t£S53$gl4mN/dtex, 

i . 3 7 commas f-r/^mi. mm* o 

0@/m. T^O»4OO0/mO3 4#^5K*S:'# 

£K16#/cm. S#2 0 0g/m2. Jf$0. 50 
mm. SSfrgO. 4 0g/cm3, j$£W$3 2 5pp 

m . ?« o m&wtmmkim 1 £#ss! u:. 
coo9 2] [##^2] (snffi^atti&Mttfflt 

*»fe2tf>fEB!) 

##09 i m&{wgm>&gmm o . 5 x:/#a> 

<o. 0. 7iC/^CS3gtfcJaWi##«li:|ai«OJa 
S*ff->fc. ^<c.^«ttt»iaK2 . 3 d t e x. it* 
1 . 3 3<mmmX'h 0.1§51mm, ;? 'J 
3. 8*/cm. ?yyT*14%. 5££25mN/d 
tex, <fc£2 5%. *SSB3$JKl6mN/dtex. £ 

1 . 3 3«»i«Wt*r-7Vl'*t&«U JJS9R4 0 
00/ra. T«9R4 0 0ll!/in*>3 4#^jK*£f* 

*C16*/cm, Bft2 0 0g/m 2 . J5£0. 50 
mm. SSPS0. 4 0g/cm3, «5^*^3 2 2 PP 
m. ¥«0^iiifeil*t^*»2 5-#SSL^. 

[0093] [##wi3] (EKsmmm&mtim 

tZ. ®b1Xt&mffl&2. 3dtex.itai. 38 

m&mtx'h o.^simm, 9 y >-^3 . 7 r 

/cm. ^'Jy7"$l 3%. 3&£2 2mN/dtex. 
#£19%. *SS53figl3mN/dtex. fet5#j£5 

««Wi«aiwu-f-rA'Sr#fc. mttmi. 3 sow 

«8Xx-7"yU^^SL. ±«9ft4 0 0lsl/m, T 
«0ft4 0 0E/m<7)3 43l#^fc$:#*:. CO 
iBi^^S^I-SSiSaL, «ttl£*<lilt#(Cl 6*/c 
m. B#2 0 0g/m», J?£0. 5 0mm, jftgg 
0. 4 0g/cm3. B8£*$3 2 1 PPm. 

[00 94] [##wi4] (E^«iafrc7)iStife»SiiM 

o. 7*c/#fc«!iu g£iag£-2 6 0 , ca>4>, 
2 5 5t:fcCTLfcl2W4i##Wl tmrnwrnzfti 

#^l£t$8tliltK2. 3dtex.ifcSl. 28 
0»UUWTC» 0 . A3 5 1 mm. 9 V >7?k3 . 8 ? 
/cm. ?y>T$l 3%. M30mN/dtex. 
#£18%, &t55fiKl7mN/dtex, t£fiff#gl 
1 %<r>®®m*T-7 , )VZWz. ZCOitS. 1 . 2 8(0 



T&9SH0 0II]/mO3 4S#;K*£1f*:. -I 

cm. SW2 0 0g/m2. %% 0 . 5 0mm. ftftjg 
0. 40g/cm3. $£*$326 P pm. 
fM^fa*«&%4 £#8S Lfc . 
[0095] [##<9J5] (EMflmaMiHIMil^ 
*«*50^) 

mm i o o ^^ta-fb^-ft ( h u t k yifw 

^7x-h/-K'J^yx^l^y)#«aSrl. 0®« 

%*>*>. o. 6«xi=aaeufcawi#»0iikH« 

fl^fcffofc. *«lfctW»itt*2. 3dtex. 
Jt&l. 3 8<OW5Ja8Sf-CJ>9. ft$5 1mm. ?y>- 
T8S(3. 7y/cm. ?yyT$13%, »*2 3mN 
/dtex. #£24%. *Sfip$££l4mN/dte 

x. tessffgi o%ownamx^-r/i^*4ifc. 
mmmxT-r^mi. ±«9»4ooni/iru 
T«o»4ooig/nio3 4»*s*t»fc. ; 

WWifel«lttiffl*?:S?«!iL. attKtf«tftCl 6*/ 
cm. Btt200g/m*. H§0. 50mm, {g?&£ 
0. 4 0g/cm3. M^m26 1 p P m. 

[0096] imme-} (mmmmmmm 

mm 1 <n *)A,mmit£M h V t K a* vXif-yU* 
;Ox-h/#y**5'Xf-i^)ti«Sfcl. 0®» 
1. 4®ft%t^gUcI^Ki##Wlfc|5l« 

<o»i*fTr>fc. ^<5>^a»m«aK2 . 3 d t e x% 

itffil. 3 8^Hife»«fC*0, SS51mm, ?V> 
5y/cm. ^'jyr^l 2%, 3k£2 2mN 
/dtex. #S2 5%. MSHmN/dte 
x. S£f5#J£l OXOWJaWtXr-r^^Ufc. 

[0097] ioisuaBi^-f-r/^tftwi^ ±^0 

IHOOlHl/m. TMO»4 0 0IlI/m«03 4#^^* 

Iitt«fc:i6*/cm, B#2 0 0g/m2. Jf§0. 
5 0mm. S5S5SO. 4 0 g/c m^. «#*$4 9 0 

p P m. o mmmmmto 6 5r^» . 
[0098] [##M7] (ffio^sfrioBifeaafi^ 

*»7^f^) 

##0« 1 tfD 0 /UlttrtMl&ft ( h U h H ^x-?-;l,^ 
X^x-h/^y^drvX^L-yJ^SIrl. Offl* 
, 0 . 1 fjft% Lfc Jam4«*« 1 fc PNR 
oas^^o/c. tt^#l^tm(d:MIK2 . 3 d t e x, 
Jt«l. 3 8<7M$}mX'h*), U51ram. ^'Jy 
71S3. 5r/cm, ^yy^$l 1%. ?SJK23mN 
/dtex. #S2 1%. £f53$£14mN/dte 

x. JSSOTS 9 %<r>tt#dm*7--7>\s*&tz. zm 
ife8»|^r-7-;l/Srl5JSL. Jb^0a4 0 OOD/m, T 
SSyS4 0 0HI/m<7)3 4#^^S-^ < :. »:tc. 

ifiife«itijs^*^gas$u. 1 6*/c 
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m, if+200g/m2, JfSO. 50mm, 
0. 4 0g/cm3, SS&^HMlppm, WtDeffi 
3aWtt88te»ft7*ft*U:. 

[00 99] [##<9i8] (ea«m«)ifi«itttfiffi 

*IS*8c7)««) 

1 cr, i) XJftfjfflHtefll (Ml b Hn4f yify^ 
^x-h/dfy^i/if-WyJfMMItl. Oil 
2. 0|IKfcSKl,fcJaWi##mi:H* 
<7>*&«£*T ofc. *#t#lfct8«il±*ag2 . 3 d t e x, 
JtSl . 3 8WWi«UIWrrftO, *S5 1mm s ^yy 
7°&3. 51/cm, ;'jy7*l 2%, 3$S2 1 mN 
/dtex, «*18?6\ *Sfi53§igl 3mN/dt e 

&9»4 0 0II/mtf)34##;R*£4§rt:. 
»&RtttM*&aUftU ««aw«e»£fc: 1 6*/c 
m, Stt2 0 0g/m2 s jy§ 0 . 5 0mm, Jg&g 
0. 40g/cm' < jRtt$843ppm > 

C0 100] [IWHl] 

SI 



®mM&miZi§ l &.3 3 OX;, E:»l5MPa<93# 
T, S^+Tl^tgffi^MSrJISU^i:^^, Bft2 0 
Og/m*, mZO. 2 5mm, ffiffigO. 8 0g/c 
m», »&tttt*«*9 9. 0%, 3l5S3$S2 7N/c 
m^^JKBife^«^*«itl«-#/c. LO Itt4 0 

[01013 (mmmmmmnm) zwmitm 

iS^iei 2 0XV4rTl 9 0 OTJiTEfflUtft, 
«BJtT2*ia«SlLTBffl20g/m*, 2 
7mm, ?S}®S0. 4 4 g/c m», 3l5i&£5 . 8N 
/cm, B0®^1 OmNcm, B^,ffijjiffl2. 3mQ, 
^m»*^±ftl 9mg/g<7)^8atl!ifS*ia!i^i& 

Vtf:t#^i^L;bimO*/mT'£ , 9, ttBUMPT 
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sasLt. cMcejistf3fffi3. o®m.%<r>mm<rm 

S3 3 OX;, Efi5MPa<7)|fc#T, SSWClfllBIE 

mtkLtikzz. s#2 0 6g/m', mzo. 22 

mm. SS&JgO. 9 1 g/cm', M$jmttm9 

6. 0%. i8N/c m^nmmmm 
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Og/mKmZO. 23mm. {g?gS0. 5 2g/c 
m3, 3l3g&gO. 5N/c m> Mttft88mNcnu 
mm»ffi€7. 2mfl < ^8tfS*&£S7 8mg/g 

5%z'&itz. m.mt5 2strnixa i o, w&£% 

tlLhmtmr/mtZmX'h^-tc. 
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toio8] [immummmi 5a)CMcmmnm 

fi£3. om%fr!>. 12. OMBSfcSSgLfcJa* 

m^fe i y^^ttfftffl*®^ * ft* Ufc . ftfefifcfc 
%»J£HllUntt&«jMVHlU«<. tmiz%<zttfT 

Wi» 1M»'14. 7mQfci«<. ftftttd 1 6 
3 g t *->fc t <T)X'h *) s tfiff C«V >fc ft L*> 
Itti3 9?/mi:£<. «efcWC*-»fc. 
[0 109] 
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[Sa3B3¥JSl 5*1/11 OB (2003. 1. 1 
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[WEA8] 

[00 99] [##ff98] (EtMtmait&Mtti* 

mm 1 tf) O^WL-^tK h U t KQ^fylfM 
X7x-b/#U3j-#5/Xf-U>')f*3tft*l. 0«* 
2. 0**^fc:«SELfcJJW*t##Wli:H« 
WJKISrffofc. *6ftfcftftfifUfc2 . 3 d t e x, 
Jtfil. 3 80iy«-t'*>9, £$5 lmm. 
Tift 3. 5t/cm, ^'Jy7$l 2%. 3fi£2 1mN 
/dtex. #K18%. *iS8&3$j£l3mN/dte 



mmxT-y^mmu -tasogHoonL/m. t 

»9R4 0 0lll/m<03 4#*;R:fe£1lfc. ^<D 

it&Bitini**i!ftu «»K*«geftt i 6*/c 

rru Btt2 0 0g/m', jj§ 0 . 50 miru fg^Jg 
0. 4 0g/cnv>„ jj^t$84 3ppm, W9<7) 

[^«affiE2] 

[*§IE*f#l«S£] QMHI 

inmmmz] 0102 

[ffliE^ffi] 
[ffliErt^] 
[0 102] 
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